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(57) Abstract: 
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PROBLEM TO BE SOLVED: To use many mechanism 533- 
s ctions in common and to reduce the cost by 
changing a lens to be machined, probes and the 
abutted state according to the machining shape of 
the lens, and providing a measuring means obtaining 
the shapes of the front and back faces of the lens 
based on the shift quantity of a support member. 
SOLUTION: A lens LE is rotated by a motor with one 
probe 517 abutted on a front refracting surface, and 
a motor is driven based on machining shape data to 
v rtically move a carriage. As the lens LE is rotated 
and moved, one probe 517 is moved in the lateral 
direction along the lens front surface shape. The 
front refracting surface shape of the lens LE is 
measured from this shift quantity. After the 
measurement on the lens front side is completed, a 
main controller moves the carriage to the right 
direction, and the other probe 515 is abutted on the 
back side refracting surface of the lens LE to switch 
a measurement surface. The lens LE is rotated once, and the back side refracting surface 
shape is measured from the shift quantity of the other probe 515. 
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#ffiDttttT&-5. ;i©3iiM^#2 8 n^RfSff^T- 
fctK ^CD<S?JffifC«^fttC&oTfii«R2 8 1 a#©fi££ 
n. 0 6lC*5ttSiffi®S*t#JO^[SHCfcinig5 2 SlaiJ! 
M^nTl/^. ^©2<@modiaP2 8 1 atf±T3C& 
2 6 5OS0^I2 6 5 a (0 6 iCiStt^ijgSKMflJ 
\Zt,mCVWX%m2 6 5 a^$>«») {C^ft-r-SCilC 
£0. f>^7 h- 2 7 6 (DMifc {-tUt)^>m^2 8 0© 

(ue) a^sssHT-sijigsns. ^fc. ^Jisep«2 8 1 

3tS2 6 5<D±T^«jlC«k0->^7 h2 7 6 tftlC^JPB 

ai«2 8 l^T^T^ofct^. zw&mtti&m^m 

2 6 0 icHS^n/iT'P 7^2 6 3 ©gWd^grT-S Z. 

■ticto. $>M§i5«2 8 i v>\Bimitm6<Dvim\zmmt: 

[0 0 3 2] 0 6 tC&^T. #»)3tg 2 6 0 CD;&<B|g&# 

ic«Misifiy^ffl«)jai^2 9 o^±T7 7< wmzu 
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j^^nx^S. fflfe$&2 9 0CDTSi^£tt. 06<Diffi® 
_hT-*ffliJ73l6l(C^y:^lf>2 9 l^UDttttT&rK C 
coe>2 9 1 <h#f!j3:S2 6 OCDiSPICtiX^U >^2 
9 2^»tj"jg^nTii0. $)5&tt2 9 0it%m±.J3ift\Z 
ttt*$nT^5. tf>2 9 l\Zltny{7mM2 9 3 *«» 
D-^^ta«2 9 3«fS2 9 4&>P<b\ZL 
Ti»T4@^fi 2 9 5i, @3£4£ 2 9 5 £0 6 ±.<D& 
^[p]{C^f JUA**2 9 6$WL, 3«5£tt2 9 0 
£7.:/'J >^2 9 2<Dttm?l\Ztn.l>T&m3Z&2 6 0® 
10 rtgRlCflFL&tfi:. tf>2 9 l*»Bffi«2 9 5{C3^L 
t£tft>mfe&2 9 5 5r0 6±©&^t6]tCl51®j-r-So $ £ 
tCM^tt 2 9 OtW Li*£*l-5<i:. t?>2 9 1 teHSffi 
2 9 5CQTIC&BU n^f JUA*^2 9 6C0ft^75lC«fc0 
@^«2 9 5(tt«i:l^n5, Ctli;±0t>2 9 1 
«B3t«2 9 5O«0^t©Tl:A0, M£M2 9 0B 
#»3£S2 6 0©^g|5tCiRim^nfe^TD-yi7$ta 

•So $i5£ift2 9 o £&om-r 29156*42 9 ocon 

gfl£J¥ LjXfr^ilC^O, fcf>2 9 1 rt*B5£1£2 9 5 K 
JBjSStlifctf'f K1S2 9 5 aizmftZnTWOXZ&W. 
20 U tt£M2 9 0«X^'J >^2 9 2 ©#^7JlC±g|5© 

[0033] <s«^;uy->^«^^^- 3io«)i 

j££0 8~ 1 OlCctOlttK-r-5,, |8(iffl3 5 0S:l 
09tt^5-U>X*£S?9mt£>jt#>CD;tj 

@i o ttSK*^^— 3 i o <Dm^-jjfa<DmwmT-& 

[0 0 3 4] 3 1 0 (D^fczTu v 9 3 1 1 

30 \Z\tmmm^2, 2 0 tfi'y7&ftM3 3 O^SSLT 

««J#g|53 2 0ffiiJlCtttf>3 2 1a. 3 2 1 b^WlS;* 

tix*30, sfc, ^*(c«so3 2 2*^ten, 

BIP3 2 2*^tt^ibtf> 3 2 3 7&^l±ibT^-5o ^» 
tf>3 2 3tt. 010 (CtpTJ: -5 IC. ^^D-yi731 
1 CD|*3gpiC}fffi£nfc#fb«l3 1 2lC@^^nT*50, 
#ft^3 1 2IJX/'J>^3 1 3lC<tO0 1 0±©^H1 
DUfolZlS&ftt&tsnT^Zo *#:yp>y^3 1 l^e. 
^HJbfc^»)^3 1 2<Dyc1%m\ZteWl,&?f.m{ l E?2>rz 
40 J6CD#^>3 1 4^0#tt5)nT^-5o Sfc, ^ftt 
>3 2 3<Dt&« (0 1 0±CD*ffl"J) «IHlgP3 2 4^fi£ 

[0 0 3 5] *y7&mW3 3 0M\Zte. m-u^sx 
SlSUfc*773 6 0©SSP3 6 1 £Jf AT-2>7v3 3 
l75^fi£$nT*3 0. ^WrtePICttTJ^^S 6 0 

©ssp3 6 1 \zMi&2ntz*--mizm&2-&z>tctb<Deb 

SP3 3 2«$ntt^. JWfc^Oy^ 3 1 1 

©rtg(5lC}fil$nfc^ftai3 1 2lCtiX7-f K»*t3 2 
7*<@^^nx*5 0, -^OD^ffliJSSBM 3 2 7 atePM7f2tt 

so (?t3 3 i tmvmcopiw) icsnx^*. 
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[0 0 3 6] 5 OJl^ttll ^T'*?> 

3 1 4 fcifU&A,***, M1R3 5 OlC^BXStXT^-5^ 
^7t3 5 1 *^»)t!>3 2 3lCffl-rt*lC, *ifefi:3 5 
lG)£*lC^ttenTVi^2'PO/h7v3 5 2£fcf>3 2 
la. 3 2 1 bJC^^-a-T&B^a^-r^. *<D'&. # 
#XD-;/£7 3 1 IffliJICjf bjA t Ayfc#^>3 1 4£ftrr 

7.yj>^3 1 3<Dtt&JHZ£K)&W)l£>3 2 3U 
^EPDTxftlCM^n. ^-OIHIg|53 2 4#S1£3 50©>f 
*A3 5ii:^T5CtlcJ:0. ifi3 5 0^IJl$ 

[0 0 3 7) y5-U>XJCH0#ttenfc*-yy3 6 
0^H^-r«xh#«. Mffi.<Dt%tfs\m\Z. ^T'#*> 
3 1 4^)fl^TX7'f HOW 3 2 7 £|HU£:&. 7J 
y73 6 0CDS&S3 6 1 T^O^-St^* v 3 
3 0«OgP3 3 2lcSc^$"&T}f A-T-So #^>3 14 

sarrt. xyj >^3 1 3©#^^ncj;o^S!itt3 1 

2 t^lCX7-f h*gPM3 2 7 #7X3 3 1 A 

3 3 1 fcj* A$nfc*-y^3 6 0WggP3 6 1 ttPJUH? 
tt«Sg®3 2 7 affl $n-5CtlCJ:D. #y7GM$SB 

3 3 0tC@«$n-&„ 20 
[0 0 3 8] zfcflvXD-;/^ 3 1 1 ©tfcfrlSfctt. IftifcL 

fc««fSB^-x 2 o i «o«ifttt«3 o o Kgarrsfc 
«e>cD^#a53 4 07&^te.nx*5 0. 

*® 3 4 1 RtfSffi 3 4 5 \Z\t. Kttttffi 3 0 0 (75±ffi 
(C^$nfc2fiCD?t3 0 2tCjf AT-5fcJ&OhT>3 4 
2a, 3 4 2 b t. 346a, 3 4 6 bW-Ztl-ZtlteWl 
£*XT^-5. ^ffi3 4 1R#SS3 4 5 ICtiJMK 

343, 3 4 7^n-?nin!)ii*nT^?.. mm&3 

4 0^f,li^lHLfcg3 4 4, 3 4 8^n-?W$n 30 

[0 0 3 9] Z.<n& J it£.mWL-fc)l?-3 1 0£HBM#jR) 
3t*«2JCftD#lt*i:*tt. mrX7-r^-2 0 2 S:^ 
ttflS-CHbifctl (I^ISIClfcX^-f y-2 0 3 %m 
<) , SJ«ifflJt©«£te£l1£#;i<'* r — 3 1 OfiiJSrTlCfo] 
ttT. g*S$3 4 0Ot>3 4 2 a, 3 4 2 b£B?tt# 
«3 0 0ro7t3 0 2!CM$t5. £<D£:#litt&:M£3 
0 OWiffllC^it^nfcT^^-y h 3 0 1 iCj;0^«3 
4 3*<KVif*lte»n©T, StR*;^— 3 l 0£i!]#>& 
v» «t 5 lcBitttt« 3 0 0 co±Micffi^Jc@^-r-& 40 

Sfc. HMfi^JUy-3 1 0©g|3 4 4te. UIX 
7-fy-2 0 2©^*tC^RKSnfca^ffi2 0 2 alC^ 
ttU ttX5-f^-202 aWft^ J'f 2 0 3 OH 

[0 0 4 0] (D) =^ >J 7i;f 
^t'Jy v'SR 7 0 OCOmfiK^r. @2Wil 1,012 

»*«U»WK:3£LfcB|-e*9. 01 2te0 2(C:fctt£* 
-V 'J yS?»7 0 OSE*|Sl!l^IfctSO0T*5. 
[0 0 4 1] +t'Jyy70lH l^/XLE*2C»0 50 
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U y XJ- -vy 2? 7 0 2L, 7 0 2 RlCf 1 -** ;/*>y U 
TEHES** Sfc, ^-X10lC@^$n 

T®Sl§U£G&6 0 1 tfff^S^+t U »;yy+7h 
7 0 3K»UT0KlH»e«ElC«tr?T^*. KTT«, 
+ tU7^7 0 1 Srffi5@tett6 0 1 tffi K&nStt 
-S^^rXtt. ^ U y^7 0 1 ©BfctCjcO U>X?- 
fy^i (7 0 2L, 7 0 3 R) irlgSdllglS 6 0 1 t 

v^ttKfttfl^XGHEtMI. *t'Jr/7 0 1©Yi 

[0042] <\s>x?\vvm&wvyxmi&$m 

'J -y v 5 7 0 1 (DiESft 7 0 1 L (C^-V y 7 0 2 
*R7 0 1 RtC^^>y^$ft7 0 2 R^HtenllglC 
3— Wi^±T-«JtSnT^-5. #Bfc7 0 1 R(D^*±® 
(Cli^A- -y^ffl^-^ 7 1 0^B^^tlT*3O. ; E— ^ 
7 1 0 (Dmfe$jilZtt\,*T^2>7— U 7 1 1 <£>HfE»^;p 
t-7 12^LT, *«6 7 0 1 R<£>rtgPT*[H]tenJ&lC« 
^^nT^-SjiO^v 5 ? 1 3£H]!i££-tt-£. 310*^7 

1 3WtUtelCj:0j||0^--y h71 4 SrttTjlSllC^id^-a- 
^►dtiCtO. i£K>i-v b 7 1 4{cgii£L*:3 lj r -y^ttl 
7 0 2 R#tt?j|6)IC;&fbT-5-<h74tX€f, U>XLE*< 
?t7^«7 0 2 L, 7 0 2 RlCj:^T#a$£*l-5o 

[0 0 4 3] * +• 'J y v^Jfc 7 0 1 L W^ffliJ^SSPJC 
t7^«7 0 2 LO^^tf'L-J-bTlHlftgffi^^-^ 
^ttfflXn-y^ 7 2 0rt<5t9tttt?>*rr*i0, 
1*7 0 2 L«XD-yi7 7 2 0 Srilo X t (DtEWZit^-Y 
7 2 1^i»^nW5. Xn-y:? 7 2 0\Z&U>X\S\ 
tteffl©^-^ 7 2 2^H^$tlT*5 0. 7 2 2tf 

2 4^lt^t7 2 1 $r[ilteT-5C:ttCj;0. 
ft7^i7 0 2 L^^-f 7 2 OCDHlE^ea^n 

£ffifc7 0 1 LWrtgp-C«9 1 -vy^$*7 0 2LI:7"- 
U 7 2 6#l&l9fl-tt<E.nT*59. X-U 7 2 6tt*Y'J 
7^7 0 1 <D&rtT'\B}fcBimz&W2tlT^2>\B\&®i7 

2 8CD&^tC@#$nfcX-U 7 3 0 at?-f5>^ 
)lh 7 3 1 adJiOSg^oT^^. Hte^7 2 8 
05^lC@#^tlfcX-U 7 3 0 bfi. U 7-/*R 
7 0 1 RrtT^i- y ^tt7 0 2 R©$S^[fiHciSi!)PltgtC 
KftJt^nfcX-'J 7 3 3 t. 54 3.>{f'<)lb7 3 1 
blCi:D3£#oTU£„ CKD^fiXtCfcrj^^y^tt? 0 
2Li:ft7i'i7 0 2 RtiHWUTHte-r^. 

[0 0 4 4] <^tU7y«)XttMfflS. Y«tf£®)8l 
«i>^-^ U h 7 0 3{C«^-<Dtt73[6HCiiS)W 

^SiflT-A? 4 QtfmiZtlT&K). W7-A7 
4 Ott^-V U7-/70 1 t&lZXfliJjft <.~>*y h 7 0 

3offt*io]) {z&mTz&oizmottttztiT^z. * 

fe. ^ib7-A 7 4 0 <DwiJ5\t> ->Y7h 7 0 3 ^¥ff 
f«c<4BS^T^-7. 1 OlcHSSnfctf'T K->t7h7 
4 i i^iSidpJ^gic^nxv^. ^idT-A 7 4()©i 

gP!C«, ->^7 h 7 0 3 £¥fr(Ci£tf-2>7-;/ i7 7 4 3# 



( 7 ) 

11 

KOttttbtlT&D. dCO^-y^ 7 4 3lCte^-X 1 0 
iCS^nfc^v U-y^XWfcgftJB^E-* 7 4 5C0I9C 
ttlcKOttttenfctr^w 4 6iPi*-^oTV^. 
cm^O^figlCtO^-^ 7 4 5 tef£»)7-A 7 4 0 t 
&lC*^'J-;/->*7 0 1$->t7h7 0 3©ffc£fR]lC|£®j 

[0 0 4 5] 7 4 0 lClig»|-7'a >y i7 7 5 0 

011 (b) <DJ;?IC. ©5CDtHie c t 3 'L''<t— 

it, ->t7 h 7 0 SWtf'L^^^CD^iSlL a£T-«Eg8l 10 

yv7h70 SO+'M^ + t'J y^7 0 1 <Z>^-^' 
•;/ i^tt ( 7 0 2 L , 7 0 2 R) ©tDfe^'L^TOSEili: 

oiciaYtai^-^7 5 l^i&ottitenTiiO. 

7 5 1 C0Ii)e«^'- , J 7 5 2 t^)l h 7 5 3 S^LT, 
»»:7oy* 7 5 0»cBfiT*tefc«J«£n;fclt*5>7 5 
5(Cgji$n-2)o K*-/7 5 5f*3©^->*gPtC«it0^v 

7 5 6^«^t>$nTjfa$nT*3 0> m**j7 5 5 

<D[ilte(CJ;0j||0^i>'7 5 6«iT^®)T^. 

[0 0 4 6] iitt>*->*7 5 6<D_kSglCl;i, ^-^ttffl 20 
7D7^7 2 OWT^ffilC^^-rs^'f H^D-yf 7 6 
0#@5e£*lT*}D. W^o 7 f 7 6 0ttli7D 
7 5 0\zmSLZntz2-D<DX'< K**7 5 8 a, 7 5 

8 btCfGo TEST'S «. IfcibT, Yit-^7 5 1 
©DtetCt DiHO^v'7 5 6 <t#lC#-f Y^Uy? 7 6 
0£_tT£-tt--5£<hlC«fcD, ^^D.^ 7 6 0i:S 
teTZ^-ffttfrnzfoyp 7 2 0©±T&B£^ft:£ 
-fr-SClt^T^-So CmiCiD. yuyt 7 2 Q\ZM$S 
ift>ftfc*y 'J -y->*7 0 1 fc^-»JhT{4fi -5 
Ct^TfS (-r^£^^. +t'J7y7 0 1ttyt7h 30 
7 0 SSrHHE^'klClHlJ^u f^i (7 0 2 

l. 702R) tm.^BMmm6 o i iKDmmmm^it 

o ^-^^)y'J7 0 KE>2e0e7 0 1 -Lt&WiT— 
A 7 4 0 <hcDWtCtt/N*^7 6 2 tf^OfeZnTioKf . * 
t'J-r^7 0 1 «^B#T*«C#^$tl. 1^>X*L Ecoira 

f^lCftLT. +V'J->->*7 0 l«^P-v^ 7 2 O^tf 
-f K^D-^ 7 6 0lCMi&-r-5{iM£TL^TP*T-i*& 
7"D7^7 2 0{CliJ)HX*IT^»]ffl©-fe>-9-7 6 4 

^Etfttfenxfco. -tr>-y-7 6 4«^-f ^ya-y v 7 40 

6 0lCtt^T^3il>-tN£7 6 5 ®{£B£1$$I]-r& C ii 
ICcfcOJjDIi&IT (WBUttffi) ^^aT^. 
[0 0 4 7] (A) U>X^«)Sa5 
l^>X^ttjlSg|55 0 0©«fiK<£. 013~016£S 
{Citt^-r^). 01 3l*U>XMVimfe&>S 0 0£±*>5 
0 1 4 li0 1 3 CD£$Jffi0. 0 15IS0 
1 3co;fr$Jffi<E>ggfl£7r:L;t:0T<&-5. 0 1 6 te0 1 3 

[0 0 4 8] ^-x i o\z\-$.%mzrvv2 5 o i#<fttt 
snx*30. cw^syoy? 5 o 1 icij. ±ticibb so 
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£nfc#-f Hl/-;UgP5 0 2 a, 5 0 2 bl:ioT77 
-f h*^— X5 1 07&^**(r1 &*-yi?mt¥-ftt£7j 
|6]) !Clii!lPltglC-ft}$$nT^-5o X5-fK^-X5 1 
0<£fe^lClilft;SlC5gtf-5<B'l£5 1 0 atf-fcmzMfc 
3*1X43 9. #J«5 1 0 aiZ\t3 L *-y?m7 0 2 L. 7 

0 2 R t^Fff teftBHifi^iS^ 7 h 5 1 1 ^telfenl 
^lCBJ#^bnTV^-5. ->r 7 h 5 1 1 ©^SSSIUCtel' 
>X'&ffi8i!l£ffl<7)8«l5£^5 1 5 ^ItOlSI^T-A 5 1 
4#@#SttT:fc0> yt7 h 5 1 l©t*<tO 
{t}iU>X*Str®iffl5£ffl(7)iSaS J F5 1 7 £&-2iH!l^7- 

A5 i 6#@»£nT^3. iWJSf 5 1 5Rtfiii^5 

1 7te&lCRff!ttm£LT*5 9, 0 1 3 CD«k? ICflcSfgflJ 

a<^>xXECDe£®RtfMWcjg«-r<5. jS1^5 1 5 
(D&te&K.Zfimfe? 5 1 7C9&M,£li#|R]LT:fc9, ^ 
<©P^Pl«[Ell^^lCiHe$nT^-5. te*5, 291^5 1 
5(D%kte&tmfeT5 1 7 <7)J^tt^^iSS-5<^«, 01 

3ic^-rs!i^^©t#, vyx^wtm (702 

L, 7 0 2 R) ©«M&<hWtCi^g»&BII8#.h&oT 
ic li^wflM & V > x*L E © 3 A*agn5ic ^ & £ it xmfe 

[0049] ->t7h5 11 (OmmZlZ'l^-V 5 2 0^ 

i^sntfeo, fflssio a\z®upimmtfrt*>nti 

5 2 1 AVIx^t 5 2 0 i:oS*^oTU5. 
5 2 1 1 0 a©T*tC«A*^5 2 3^0iS$ 

nT*5 0. /\*^5 2 3{CJ;0^-V5 2 1 1 5 ±<D 

mmmoiz®&-rz>7jfa\z%;mi}\-o&t>tiT^2>o 

0, 7-A5 14, 5 16 li/h^-V" 5 2 0 $:^bTT3^ 

ic mm? z> «t o ic ttt* ^ nt u ^ . 

[0 0 5 0] 5 1 0 a.lCli$t5 0 3^^$tlT*3 
0, ^t5 2 1t&^«C;©^5 0 3£S3lT£fcr>5 

2 7^I-btT@»St;T^5. fcf>5 2 7 ICtt^^-f 
5 2 l ^(Hje^-l±-5t«6cD^l^®j1S5 2 8/^#tt<=, 
nTU5. m 1 »K« 5 2 8 «B&cl5*lctig?X 5 2 8 a 
*W3nT* 0 , c:«fi^ 5 2 8 a IC#J« 5 1 0 a IC 

@*£*ifc@5£fcr>5 2 9^^r^. 

[0 0 5 1] ^S^P 7^501 O^yjlC^t^^ 

5 0 1a ICliZ-AlHieffl©^-^ 5 3 1 #3tft 

tt^nx^o. ^-^5 3 lCDiatettic^itenrciiHi 

ea5M5 3 2IC«[slfe^?>{l'L'-b^BlC«.Dtf>5 

3 3 75^#^enTU^>. m>L-¥>5 3 3iCli^l^®j 
«5 2 8<£Sff^f6) (01 4±<D£^[6]) lC^id-r-5 
fc*0^2^«)tg5 3 5d<®9ttttS>nT^-5. ^2^ 
ft«5 3 5 ©B&tf^lClifiTt 5 3 5 aji«$nti3 

0. C<DS?X5 3 5 alC&gM£2 0 1 alC@^$tl/iH 
J£tf>5 3 7*>Hfc£-r3. S2OTS5 3 5 0^g|5IC« 

o-5 5 3 sattiiEoJtgic^Dtttte.nT^*). 

[0 0 5 2] ^5 3 1 W(HltelC«tO(i'L"tf>5 3 3 
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5 3 7 tS7t5 3 5 a ©tf-f Kl:iOS2#W5 3 5 
tttttt (014±O*ffl) IC&ft-rSo P-75 38li 

S5 3 5O»ftl;±0D-7 5 3 8HSl^lfi5 2 8 
fcfcjjfMBJIC&ft-ra. £<D#ftle e fcoTfU#W)1£5 2 
8^tf>5 2 7 ^LT*=ft5 2 1 -5 K 

*^5 2 1 CDdUffclCjcD ->t7 h 5 1 1 le&D 
tttt<E>tlfc8d5£^7-A5 1 4Rtf5 1 6teg3lb£:tt 
ffiiciSMT-s. z.<n&m&m.^<D^-5> 5 3 2 10 
tt. 0te^«5 3 2(7)lHltefi:«*0^j:^-7^f^D7.'f 
y ?*^a-r^ n t lc J; 0 5£#> 6n*. 

[0053] 3 1 Sri^tHlfe-r^ £JB 2 5 

3 5 »i?|#M^n, ±^ 5 2 1 teA* 5 2 3 iZ^-z>m 
^nTdlteL. 80^7-^5 1 4RU5 1 6 ttftlffliJlc: 
ffl$n-5„ 2 l«15|te«fiij«5 1 0 aJCJgfilc* 

nfc?P£5 0 3CD^g®lCfcf>5 2 7 &&z>&2> d i: (C«t 0 
famZtl* lS!l^T-A5 1 4Rtf5 1 6 ©88j£feg*< 
ft^^tlS. d©jffil^«*-caS^7-A5 1 4Rtf 
5 1 6^'(@lteLfeCl<i:«, SI 6IC^-TJ:^tC. «5 20 
1 0 alCltDtttt<=>ft;t-fe>-y-5 2 4T, ^=Ft5 2 1 
lCf^HTV^-tr>-y-«5 2 5«firBS^ftl-r-5di:{CJ; 

[0 0 5 4] 7.^^ b*-^— X 5 1 0 m^-T — A 5 1 

4 , 515) (DtEis&mmm&m 1 6 a 1 7 tcj; 0 

[0 0 5 5] X^-T K^— X 5 1 0<Dt*im*fflnj)Wf8. 
$nx*3 0, ^"CDB8P©T^a5tC«7->i/ 5 4 0 rt^tt 
^nT^i.. 5 4 OJCti^S^n-^^ 5 0 HffJlC 30 

H^$nfcX>3-^5 4 2 «tf-^-> 5 4 3 trnZt-G 
oT*30, I>3-y5 4 2ttX7-f H^-X5 1 0© 

i o<D^p^e,gg<s:s^ , a-y ^ 5 o i 

r<j 0^tt^®)1S5 5 1*^5 5 2 ^tf 'LWClHlteoT 
ftglC. i£ T<j W^ttCDgBftlS 5 5 3#*fll5 5 4£«f£> 

i £&»M£5 5 3(Dffl\z\*mm&miE2i}:z>j]faiztfm 
ti&ft-Drms 5 5*^o^$tiTVi-5o 

07^5 0 1 <7)g®IC«^JKtf>5 5 7 7)tffliS:$nT*5 40 

o. x7-f h*^— x5 i oKfl^jwa^Ti^fcutfr 

ClCDftJ©fcf>5 5 7 lC|g®)ffi5 5 1 CD±gI»S® 5 5 
1 at^®)«5 5 3<D±g|5SS®5 5 3 a^lCS&Lfc 

[0 0 5 6] —73. X5-T h'^-X 5 1 OCDiigpidte. 
KtME 5 5 1 (D±.mm 5 5 1a £IK»J« 5 5 3 W±g|5 
3g®5 5 3 aiKDmnfam^m h*tf>5 6 0*»l»$ 

ntn5. 5 i o\ztt!*iiz&m-?z>f} 

tf@l< <h, il7 (a) (E>J;?iC, #-f Kkf>5 6 Ote 
f£SM£5 5 3C9_Lg|Wgffi5 5 3 a l::SJ£ LTiK®)« 5 5 50 
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3fi*^[6]icm<o Cco<h£. ffi«)«5 5 KBiJtt^JIStf 
> 5 5 7 IC<toT@S $tlT^5©T-. X7-f h*^— X 
5 1 0teA*5 5 5«C<fcDfc&#»©fiC&£TM£n-5 

*rsj (S^ifij) tcft^^n-s. iSftic. 77< H-xs 
i o\zttmz&m-tz>Jrt)m< mi 7 (b> ««t 

o\Z. ^Ht!>5 6 0 teigftS 5 5 1 CD_kg|5ifg® 5 5 
1 alCij}teLTig®)1£5 5 1 te£7j|S]lC«< ^ft1£ 
5 5 3<W^JKtf>5 5 7 ICj;^TB)££n-5. Lfc# 
oT, ^mt*?^ 1 0*<A*5 5 5tC«tO 

•5 = CCQck^&X^-f H^-X 5 1 0©g!ft^b. U> 

x&wizmM-r&mtts i 5. b->xMBt'^M-r^> 
«S5£^5 i 7ro#»» (^r^ttco^ft 
^it?ox>zi— y 5 4 2 icjco&si^n^. 

[0 0 5 7] &*5. E 1 3 ICiJl^T, 5 o «ini^»l» 
7k#A-£5SU A*— 5 0li>6li>'t7 h 5 1 

1 . MttT — l* 5 14. 5 16, S.^JBI^5 1 5. 
5 1 7®Wiffl-r5«li:ft;^T^I.. 5 1liB£zK# 
A— 5 0 <h->^7 h 5 1 1 J)DXR5f 

JK«iR!l^gP5 0 0£jJBI^O«:£lcRB-rS title, 
±IH©«t5^«B£lCi0, l»7K*A'-5 0 l^eiWt 
I»yt7l-511ffl ->-;U H 5 7t*WT- U >X^«M 
^g|5 5 0 0 ©«^gP^i!)tSl*<0^7KSff SCi^T- 

[0 0 5 8] \>A±.<D£o(Dm&L&&^> : 3m\Z$>^ 
[0 0 5 9] gffi fCi 3 JJDItC II^«l5£gB 
AffiJtSP 2 0 0 tilg«7 U-A F ©S#§jfSWI« 

[0060] mx'y^y— 2 o 2 &^m\zn\^-zm*7 

^7U-AFCD±gP^^7>^'br>2 3 1 R a. 23 1 
RbS^7>7fcf>2 3 1La, 2 3 1 L broWlC(4 
Bfi^X L- — A F ©TSftS:^ 5>'7'tr>2 3 OR 
a, 2 3 0RbR^7>7"t:>2 3 0La, 2 3 0L 
bWfffllC 6flX7l'y-2 0 25^X7'f 
^- 2 0 3 C«t 0 «/\*^ 2 1 3ICJ;0^tcaipiSgLl{C 

^^-(DWRi^e6e.n. Bg&:7l/-AFa<8ipS£lLl 

o o<D&mwte&w*fci <D±wizfe-oTmwi\zmmL 

[0 0 6 1] Bg^7U-AF©t7 K* t "TfSfc&. X-f 
y^A^.;U8P4 1 0 COMBS hV — XfflX-f <y^4 1 2 
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2 3&mmZit. ->^7 h 2 2 OCDHtetct 0 4©mw 

-z^#©8te£fr5o mm.hu-x<D®-£. mwwi 

5 Oti^E-^2 4 4*IiLT. 51^2 8 0^7 U— 
A F ©**MBOBf Jttt«l=ffi«r -6 J: 5 lc«t#ft^-X 
2 4 1 £&ftbT*5<„ ^E-^2 5 4©BgftlCj; 

0 2 5 0 SrlHEa-B-. MfeT 2 8 0 ©itSS** 

?7>ytf>2 3 0 R a, 2 3 0 R bfflSrrfiJ<'(4«lC^ 
JCiSitLTiK. -^©Sc. ^r-^2 7 OCD^idlCt D± 
T^*2 6 5$±#$ti-Ti^2 8 0 £a!l5£S*P¥® 
©&£lc&«£-tt& (*»|g®ffiT-tS. «JB»JpspiBt> 
ttff£MI4UTfr>«) . «TjftttB36»eW3t ; F2 8 0S: 

■&n, w»wi 5oax>ri-y2 7 2©»tim*s» 
tested 8 o&mfe&mw-&(DM2\z®.mt<&2>o 

[0 0 6 2] UnW> 1 5 0 2 5 7 £ig 

»LT^»$S2 6 oemi/. itf2 8 0O«4 

^E— ^ 2 5 7 £<£ffl UT^SCT. : t— ^ 2 5 7 ~v©^ 
■MM (fflfthJI/*) ©©JWc«fc0i5r;e©ffiftr-Jl/££: 
»(t*utT?. 7l/-ASffSt1"l:. ^0«3e^2 

5. tt^T, /VlXt— 9 2 5 4 S;^ *)£«)fc*eiHlte 

/wxScfticiates-a-. 0^-^.2 5 o trtfcaasgx 

Z7h2 5 5$iKt5. d©ISlte(cJ;0. 3S9^2 8 
o i^i:g;l5S2 6 o*<u>x#«©»iStcffioT. 

*K KU-;U§tf2 6 7©l^— Jk^ftK&ftU tco& 
iittI>D-y2 5 8{C=k-^T^til$n-5<, III 
^f2 8 0 <h^l3±T^*2 6 5ttV>XftiiZ)S0 

7 2{C<fct>Tftffl;*n3. /W7t-^2 5 4©HEft 
fit, X>3— ^2 5 8tCj;^^ai*r t. X>n-^ 
2 7 2IC<J;-5tfcaJSz l^>X#Jgtt^ (rn, 
en, z n) (n=l. 2, N) t LTiri8!l£tt 

[0 0 6 3] ffl!l5£n.--;/ h 2 5 5 £■&&#£,©$! 

MS0£fl:flMRlc£'3#?E-4' 2 5 7©Eft£»ap-r 

Xfi!=«tC*f1--5jfflST2 8 0©J^JI^^— 5£lC-T-5fcS!) 
ICte, «!l^x--v h 2 5 5 ©[D!ite#«lC-^©lSm#£* 
r >-fe;H--5«t-5tC. * 2 5 7©8Kft£^t£-tt 
3. l§i!eft«©KKj«Sit©^t:fit±. 0iJ*.«, S!)^2 

8 OW&gatgftbfe^— * 2 5 7 ^©^ftmSft©^ 

x-y h 2 5 5 tf^JjfalZ&m-? -5<h# (zil^Xy h 
2 5 5©ttft#<**>-tr;L'3nT<r»«fi&) £g*fSicL 
T. U>X^lC*fLTlS!l5£^2 8 0lCiOm«©}fBE 
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?7<&ffl-tt^>fc*©*^©m»«8fESr*ae)T*3<„ *L 
T. C©M#©M^*^ffl^*^«bfc[HlK^ft©^ 
«)«SS©^kx-^*>£*^C:i:#Tr#-5)o #JAfc£. S 
2p©Kl!)«8!tlC*tLT, ftSftW^ftWStE^-^Wtt^ 

[0 0 6 4] ££IC, BflS*lC^£T2 8 OTWn&l^ 

5 ouuyx&mvimmomtizfoCT*:-? 257^ 
©igft«sit££{t£-B--s. $-r. 5 o\mmm 

10 *©ft&-r— ^ (rn, 0n) (n=l, 2, ) 

t>iti3tm&>ttv>W)&<Dm<t&^-m?z>. w^© 

ft££Sa m ; 3~5S) «©trffld^f*-©»)Sx-^ 

Si&OW^&K&tt&ftSgfl:©^^*;*-*). 
cntt, ft&£gaffl©x-^£^#$!lgl'£:D. 

<DM9:±.\z&2>h<Dtfc%.V. *fr8!lStf}'©ft&^t:£ 

^wrs. tti, *tr$ai$#©ft&sa<fi<&*73ip] 

20 ©^©SgfbMl^lCttLT^:— ^ 2 5 7 ©igft WUi? 

^{^^©g&icjfcCT^Tfc&^L. mm&it 

^s<nc^77i6]^©^ftj$s^jS*^>n. k*5 
itsiMij^&oHje^ 8 o©nnsriw±-e#^>. 

[0 0 6 5] -73. *W-j«a» ©ft &£73|6] 
iC^tbTU< L^WZntzhgte. ifiSfr©ftS^«a 
©££©lIKft h^^tC^tLT^r-^ 2 5 7©(gftMI/:? 

30 ^TtK. d©t#©mft Hju^©^t»fc, mm 

£it<Dm%COng.\ZfoCTfetb-Zb&^ls. ftg^ft© 

T'^-s. f=t*3, ififir. Bi^#©ftg«^^tc^fr«.© 

T. ^ 2 5 7©igfth;U:?*>&*lCi3«e>T^#. « 
i^MICKft h^^ 0 K&ttfcfft&fi#@< ^«.7J[Sl©^ 

tz. SStlCftSS*^<^ ; 573|Sl^{tLTVi< t^SO 
40 Ht\tzLZ\t. ^-?2 5 7 $ffile]te-r^C:<fitC«k«3> 
Bg^^©JfJI^©ft^Sr'>^< LTfc&U. 
[0 0 6 6] iBa^ift 1 ©^-^ 2 5 7©Kft^J1W 

otc«t^*friii^©fts^i:©^aa«. mmm^m 
^©iai^«^©ffi«a73i6j©Mfi«a±tcs-5fc 

so [0 0 6 7] mtz, m&m i bt\z>mm7 : -*frz>W}&& 
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czzhtmmznti 2 5 7<7>mmh)vt>*& 
«ai^2 8 oa^ojfffi^at^ <<»<<£> x% £©£5 

[0 0 6 8] Ilg&«i©fllit±. U» 

a«iais^2 8 o^nmvitd^Tfc^^. (ji^v a 

ts. *2 s 7©mmwwh: 

to o 6 9] Mtysii 5 oia^-^2 5 7<Dwmmmz 
flnxx. ^m$nfcu>^0£O (±T) 

■\zm-3'£W&=f-2 8 O^iT-T^^:-^ 2 7 0©K®)£ 

ic. ©jpgpi 5 o\mmm^±.i : J : -^ can, z 

n) (n = l, 2, ) Sft©Wj£j&lC*W-S 

BE* »c » * t» O t <E3£ U T* ®*{t * ^«-r 

•5. ^©^tfCJfcUT^-:? 2 7 0 ^©ffi»«SS©gfl: 

\s>x&m&±35}p\\zmt\sT^< tfjisft 
sttit -?-©^{tg^^tciifie-r-5«t'5^iHys : ?2 8 

[0 0 7 0] 5 2 7 0 ©(gftfM 

»i:«t0. WSflC*W*«3£^F2 8 0©*Mi*B.itr 

[0071] a«xtt^5-u>x*»sra«^«tt 

MWl*)1?-Z 1 0 ©§J«&t5g|5 3 2 0Xtt*vyfl» 

8*3 3 ocikofttts. ys-i/>xoa^*). 4»»J£ 

BJ£J8«fi«flj*-r*£&&<, #*>3 1 4©$f£lC 

[0 0 7 2] M&.*)H?—3 1 0^©5lfttt**T€rfc 

|trX5!-fy-2 0 2*^«3:T3Kvr. Htttt«3 
0 0 0±iB»caiE*^— 3 1 OSrHSTr*. 
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. ^-3 1 0©$?3 4 4 (3 4 8) ^— 2 0 2 

©g.*-®2 o 2 aic#-&-r£©-e. fifrx^-r^— 2 0 2 

RWIX5'f ?-2 0 3©WSW<H5£Sn*. ttX5-f 
y-2 0 2©M^«^«-fe>1f 2 3 5IC<kO^W$n. 

[0 0 7 3] SMg^Jl^-3 lOOty MS. fflfe-TZ 

mm Mt?s.-u>x) nfibmnm&ttx'f y=f-n* 

)IB4 1 0©iHl/-XX-f'>f4 1 3 Sr. (Xtt 
^5 — U->X) ^£fflCf^tt£M/-XXi'7f4 1 
10 l£J¥T. fc*S. SfcsM^-S 1 0<H6fliUfciBI5E© 
RICH. HJg«b2 9 0<DHa5S:lf LTffl!5£ttlS:-L#£-t*- 
T*5<. 

[0 0 7 4] ffilWttl 5 Ote^-f 2 4 4 SrffildLTft 
i!)SP2 4 0£**©M£ffi«K<4«3tf*. ^©&. SO 
3£*ft2 9 0a<cp.kfl8l-fta*3«fc5JC ; fc— ^2 5 7 511) 
bTM$S2 6 0 $)5&Jtt2 9 0 «ffl« 

-tt. sh^zl- -v h 2 5 5 siate-r*. s>«<onsicf£7 

20 T$l5£ttl 2 9 0jW£»U ^r<Df^mmit^>=s — ?2 5 

[0 0 7 5] 71/- AF»©5SJEMft<DWJ&&«Tr#fc 
6. »ff#ttX'f y^/t*;l'ffl54 2 o©-r— ^x-r 

u i 6 i cteaian. r-f x^h 4 1 5 icttassiJEM* 

#eUB3EiSS*l'&. flMtMtttX'f y?/^^»4 2 0 \Z 

©PDffl-^^4 , 'L>©ii5^'ti:«^— ^#©U"f 7^ 

-^SATjT*. *7c. 7l/-AO«I. U>XtJI§ 
30 ©flPI&#©x— ^SA^T*. 

[0 0 7 6] f-i'OA^^TLfc^, Slf^#««Ja 
IU>XLEIcH3£SnfcHJ£»*fflO*y7 r O*** 
U>Xff^tt7 0 2L y 7*)WZ&m L 

fc^, X-f yf 1 ^**** 2 0©^V y^X'f ^5^4 2 
2 SJfT^ttCiD^-^ 7 1 OS^SiU. V>X^-V 
•y^tt7 0 2 R*^»T-5CtJC«J:0^^y^>^T 
•5. ^©5 i -vy*>^«C|SLTU>XLE^U>Xf L r 
•>^tt7 0 2L*^6^n«:^J:-5»Cff»-r*iKB3^** 
*£T-fc. ^^-yi/X-r y^4 2 2«Jj0X«4 0 2©^ 

x-r 2 2*«a»c«iM^-r *iit*«-e#*. 

[0 0 7 7] b>X^ y*&. Xi'-hX-f yf 4 2 

->-^r>xyD^vAics^, *ru>x»««s» 

5 0 0Sffl^XU>X^©ill^SrllfT-r-£.. ^ffiffff 
16 Git*—? 5 3 1 MLTxt7 h 5 1 1 Slelfe 
^•fr. S0^TT-A5 14,51 6*i&iSte®»^aO^ 
50 <4E(Cfi:B$-&S. ^©IPaSl 6 OiSAAStl^SaUB 



( 

19 

^m^-^wv^ b^-^a^etbL-fciiox 

■&2>£?\z*y 'J 7^7 0 l £_LT*£»>U ^r-.y*> 
^U;fcU->XLE£0 1 3©J;-5(CSaST5 1 5<hiH!l5£ 
T-5 1 7(DWlCfiB$-&^<, ^-<E>&, t-^7 4 5©I 
B)K<k 'J >y v 7 0 1 *W)£^ 5 1 7 flKBrJEftft- 

$l3t^5 1 7fiiJ'\COl/>XLE<Di9]fflS!lS 
&fifi, X7< hx-x5 l o ©iEffiiJ^iblgHWJtacf 
flTfeO, 8B5£^5 1 7lCte/\**5 5 5 fCj; 0^tCl/> 

[0078] syjg^s 1 7 tfmmmmmizmmistzVim 

T\ ^-^ 7 2 2 tC«fc 0 U >XL E £ls]fc-r£ t £ =b 
1C, JDPI^^-^^SIC^E-^ 7 5 1 £KibUT*^ 
iJ'r>'7 0l5±T$t5 (l/>Xft7i'itt7 0 2 
L, 7 0 2 ROtti^tttliL broSEgt^^L^-B-^) = 
Cobfe^>XLECDU!|£&£*&i)jlC#^. Sd«T5 1 
7li^>XBtr®^lC»oT£*^fS]tC^ft-rs. 
itlttI>3-^5 4 2 IC«fc 9&tB£nU>XL EGD 

[0079] u>x$iffim<Dmfei)mTLfz*>. ^mm 

g&l 6 Oti^-W^^^^ 'J'r/7 0 1 Sr**|o]^») 
u U>XLE©&{iJja^®tcM^5 l 5£^«£-a■ 
r-x5 i oo^fflij^ftieHotat^ratrfeo. jaist 

f 5 1 5ICli#{Cl/>XLECD^ffliJ®t)T®tC^^-r'5J: 

3tc7j^«<. u>xl e* i iHie^-ta-fi^^ 
e>«fflJBiff®^tt£fl-WT£. i^>x©Bfr#JB^ffi^tt 

pgp i 6 o h^e-^ 5 3 i zmmz^Trnfe^y-i* 5 

14, 5 16 $ril^$-a-«) 0 

[0 0 8 0] *gBOU>X^«iBy^gP5 0 0«I/>X 
©«fc -5 iC-T-So ifWPSB 1 6 0 it^-i? 7 4 5 

u mi 4<D2&.mmT^-r£o\z. u>XLE©n/\- 
->*7 0 i£&»rr-5. ^-©St. ssoiraxsjKtt^-^ 

^rSt'U-^XLE^lHlfe^-e-^^e^:-^ 7 5 1 &BM 
LT*t'Jyy7 0U±7^t. !/>Xft7^i7 
0 2 L, 7 0 2 RcD^tWiggL b <D^gi€r^ft$-& 
5. 1 5 Lfc+t U 7 y 7 0 1 ©±T»SC <t 0 , U> 
X9\-%tf^MMVi$:mtzLT^Z>m&* MfeTS 1 5© 
<!S«U>XLE©nA*®IC^^L, ill5£T7-A5 1 
4tt«p^±tf 6n^.«t^lC?i0. -fe>tJ-5 2 4#^n* 
£^WC#LTU>XnS#^JELTU3 
885£7 5 1 5 0«ffiltU>XLE©aA'ffil:SS 
L&l^<DT. jH^T-A5 1 4H*T,&lC&BL-£:£ 
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^tftO, "fe>lJ-5 2 4#-tr>-y-£5 2 5$^LTl/ 
>Xg^FJB*<&tt)3n&„ C^LTl^>XLE Allele 
$-fr^Cli:(CJ;0, U>XLE©^!c^liTWl/>X 

[0081] ^MMVt\zmsTu>XKm<D7fi&mm& 
mzntztziz, t-tx^K4 i 5±ics*^nx^ 

[0 0 8 2] ft*3. dp Lfe±^lCOV>T©l^>Xna 
10 $!5EliJJDX->— •7->7>XD^5'A(D— t?t LTff oTt) 
X<-.7^4 2 5$»t CltlCiO U->X^gC0 

[0 0 8 3] U>X^Wil!l^^T-r-5)t, tiUJlgitt 
iZffi.-? X V >XL E CD*PI/5^ff £ tl-5- 
mtf, l^XLE^X^X^y^CD*!^ i^JPSP 1 
6 0 fiffiffiS 6 0 2 b±iCU>XLE*i<-5«fc'5tC^r 
U <y V 7 0 1 * 7 4 5 lC«fc 0 II^lll 
^-^{Cg-^T^U-yv 5 ? 0 1 *±T#«J^-ti-TJ!)D 
■VX*>iJ0X^lf P»-&. EEf&JPgRl 6 0tel/> 

20 xb&7~? t>nz> j rY>mj:m'T-- *\zm-3 

I^T*r U7-/7 0 1 &&W)MfflV. tk±.tfWB& 0 2 

c icj;-5-vy>ttxtfJnx^fTp 0 -^y>*nxfflx-^ 

it V y X&tfi7 : -?X.tf^MteVi7 : —? izm-3\,*T^M 

pai5i 6 oiz^vnmzn&t. 

[0 0 8 4] 

[fE^o3a*] si±. *%Bj{c«tn«. u>x^jBd^ 

30 [EM^ffim^aft^] 

[@i] *¥tw\z&z>m&u>xi}nj:gim<nf>v®.mi$.$: 
E2] ^B^©fffrrt(ciaB$n-5»oxa5(D«^^ 
[0 3] mmwm%.mmiziotfz>yi'-&&wu2 o o 

[04] 0 3<DA-At0fffiCDg8P£^-r0T&-5. 

[0 5 ] mm&wfemmz&tf2>mmi$(D¥-mm-c& 
40 [0 6] sy^^-^-v h&m.wT2>fztt)e>®mmT'$> 

[07] 0 6CDC*-ffi]©0T$.-5„ 

[0 8] M1&.-fc)\,y-\Z&rtZ>. MfiL&%lK)WtZ>ti& 

<DM&&&&>z±\zfattfzt%<Dmmmx'&z>, 

[0 9] StR^U^-{C*3^-5, ?^-V>X*mK)tt 

[010] IS*J^-®Sf*|B)CitliI0T*^. 
[011] *r U -y vgPo®ei5*«B&e < )lc^LAc0T-fe 

50 
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[0 1 2] 0 2l;::fctt3*v'J yiSffi&EjjftfrZ&tz 

[113] l/>XlM*^^£i7^Ji.*:<!:#©0T<i5> 
-5. 

[014] 013 £>£ffli]®0T&3. 

[015] 01 3<7)*<BiJBWSgPSr^bfe0Tfe-5. 

[01 6] 01 3<7)F-F»rffi0T*<&3. 

[017] is>xmvimfe®<DtE*i&m<DVim£mwr 
£0-e&-5„ 

[0 18] *gfiWSJP^^D^^T-*-5>. 
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1 ge*# 

2 Bltttt»£8tff 
1 6 0 ifUJffllgfl 

5 15 yt7h 

5 14. 5 16 7— A 

5 15. 517 MfeT 

7 0 0 ^r'J-y^ai 

7 0 1 *-f'J -yy 

7 0 2 L. 7 0 2 R ^Yypl 

7 2 2 ^t— ^ 
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